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An 18-month-old boy developed seizures at 3 months of age. He developed normally and, his EEG and brain CT revealed no
abnormal findings. The blood sugar level was normal at that time, thus he was diagnosed as having benign infantile convulsion.
At 7 months of age seizures reappeared, and hypoglycaemia associated with hyperinsulinism was observed during the seizures.
With conservative therapy his blood sugar level was well controlled and he had no further seizures. Hypoglycaemic seizures are
sometimes misdiagnosed as epilepsy. We have to pay attention to hyperinsulinemic hypoglycaemia when we see seizures with
normal EEG even in infants.
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INTRODUCTION
Hyperinsulinemic hypoglycaemia causes hypogly-
caemic seizures during the neonatal and infant peri-
ods, and sometimes these seizures are misdiagnosed
as epilepsy1–3. When patients show normal develop-
ment except seizures, normal electroencephalography
(EEG), they could also meet the criteria of ‘benign in-
fantile convulsion’4. Persistent hypoglycaemia leads
to neuronal injury, therefore, efficient diagnosis and
treatment are essential. So, even in cases of infantile
convulsions with normal EEG and normal develop-
ment, hyperinsulinism should be ruled out as early as
possible.
CASE REPORT
This 18-month-old Japanese boy was born without
any complications at 37 weeks of gestation. The
blood sugar level was normal at birth. One week after
birth, his parents noticed that he sometimes showed
cyanosis during sucking of milk. At 3 months of
age, generalised tonic convulsions lasting for about
1–2 minutes occurred, twice or three times per week.
So, he was admitted to our hospital at 4 months of
age. On admission, physical examination disclosed
no abnormal findings. Routine laboratory examina-
tions revealed no abnormal findings including blood
sugar. Brain CT and EEG revealed no abnormal find-
ings. The oral administration of carbamazepine was
started and the seizures ceased completely. So, he
was tentatively diagnosed as having benign infan-
tile convulsion because of normal development no
neurological findings, no EEG abnormalities, and
a favourable response to carbamazepine. However,
at 6 months of age, generalised tonic convulsions
occurred several times, and the dosage of carba-
mazepine was increased, but it failed to stop the
seizures. During the seizures, the blood sugar level
was measured and found to be low. His fasting blood
sugar level and immunoreactive insulin level (IRI)
were 38 mg/dl and 21.3µU/ml, respectively. Also
the IRI/blood sugar (BS) ratio was 0.56. Abdom-
inal ultrasonography and CT disclosed no pancre-
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atic tumour. Based on these data, at 7 months of
age, he was diagnosed as having hyperinsulinemic
hypoglycaemia.
The intravenous infusion of glucose increased the
blood sugar level, and the seizures ceased. The oral ad-
ministration of diazoxide was begun. Then baby food
with high carbohydrate and low protein contents was
started. Thereafter, he showed neither hypoglycaemia
nor convulsions. After the oral administration of dia-
zoxide, the fasting blood sugar level, IRI and IRI/BS
ratio became 65 mg/dl, 5.0µU/ml and 0.077, respec-
tively. At present, he developed normally and had no
seizures.
DISCUSSION
The prognoses of epilepsies in the first year of life
are usually poor, however, several authors4, 5 have
reported that benign infantile convulsion or epilepsy
is present. Benign infantile convulsion4 is defined
as generalised tonic convulsions occurring with no
apparent cause in neurodevelopmentally normal in-
fants aged under 2 years with normal interictal EEG.
Watanabe et al.5 proposed a similar condition, benign
partial epilepsy in infancy (BPEI), which is defined as
follows: complex partial seizures and/or secondarily
generalised seizures, normal psychomotor develop-
mental and neurological findings before onset, nor-
mal interictal EEG, normal cranial CT and magnetic
resonance imaging and no seizures during the first
4 weeks of life. The clinical features of our patient
also met the criteria of benign infantile convulsion4
or BPEI5, if hypoglycaemia was not present. Some
patients with BPEI were misdiagnosed at the first
presentation.
The onset of persistent hyperinsulinemic hypogly-
caemia can occur from the neonatal to the infantile
period, and is characterised by hypoglycaemia associ-
ated with hyperinsulinemia. It is diagnosed using the
criterion of an IRI/BS ratio of over 0.3. When other
disorders causing hypoglycaemia can be ruled out,
the diagnosis of persistent hyperinsulinemic hypogly-
caemia can be made. In persistent hyperinsulinemic
hypoglycaemia, the initial symptoms of the hypogly-
caemia are jitters, bad temper, hypotonia, cyanosis,
unconsciousness and convulsions. Hypoglycaemic
seizures are not rare in hypoglycaemic patients. Izumi
et al.2 reported five cases of hyperinsulinemic hypo-
glycaemia showing various types of hypoglycaemic
seizures, i.e. apnea, erratic seizures, generalised
tonic seizures and myoclonic seizures. However, the
frequency of hypoglycaemic seizures was not fully in-
vestigated, and sometimes the hypoglycaemic seizures
were misdiagnosed as epilepsy1–3. Neonatal and infan-
tile hypoglycaemia in the brain may cause permanent
neurological sequelae, such as epilepsy and mental
retardation3. So, early diagnosis and treatment is
important to prevent permanent neurological sequelae.
Concerning the differential diagnosis of benign infan-
tile convulsion, hypoglycaemic seizures in persistent
hyperinsulinemic hypoglycaemia should be added and
the blood sugar level should be examined frequently
even if the interictal blood sugar is normal.
REFERENCES
1. Stanley, C. A. Hyperinsulinism in infants and children. Pedi-
atric Clinics of North America 1997; 44: 363–374.
2. Izumi, T., Takeshige, H., Arai, T. et al. Prospective study of ne-
sidioblastosis in newborns and infants: hypoglycemic seizures
epileptogenesis and the significance of the C-peptide suppres-
sion test in pancreatectomy. Acta Paediatrica Japonica 1997;
39: 10–17.
3. Menni, F., de Lonlay, P., Sevin, C. et al. Neurologic outcomes
of 90 neonates and infants with persistent hyperinsulinemic
hypoglycemia. Pediatrics 2001; 107: 476–479.
4. Fukuyama, Y. Borderland of epilepsy with special reference
to febrile convulsions and so called infantile convulsions.
Seishin-igaku (Clinical Psychiatry) 1963; 5: 211–223.
5. Watanabe, K., Negoro, T. and Aso, K. Benign partial epilepsy
with secondarily generalized seizures in infancy. Epilepsia
1993; 34: 635–638.
